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Determination of the various surface of single CoSi crystals
By applying repeated cycles of Ar + ion sputtering and thermally annealing under ultrahigh vacuum (base pressure is 1 × 10 -10 Torr), we obtained the clean and atomically flat surfaces for various terminations of single CoSi crystals. We confirmed the orientation of the surfaces by measuring both atomic structures and the step heights. The large-scale topographic images taken on the (001), (011) and (111) surfaces are shown in figs. S1(a), (b) and (c). Besides the step height of ~4.5 Å as mostly observed for the (001) surface, the step height of ~2.25 Å is also observed, as shown in fig. S1(d) . This is consistent with the distance between two adjacent atomic planes that is half of the size of one unit cell. As shown in figs. S1(e) and (f), the step heights for the (011) surface is ~3.2 Å and that for (111) is ~2.7 Å, respectively, both of which are consistent with the interlayer spacing of the corresponding planes. In combination with the measured atomically resolved image and surface periodicity, as discussed in the main text, the orientation of these obtained surfaces can be undoubtedly confirmed.
LDOS peaks observed in the dI/dV curves on the (001) and (011) surfaces
As shown in fig. S2 , the spatially resolved differential conductance (dI/dV) spectra taken on the three surfaces of CoSi exhibit the rather uniformity of electronic structures. All the dI/dV spectra taken on both of the (001) and (011) surfaces show the singular LDOS peaks. However, no such singular peak was observed on the (111) surfaces. This supports that the LDOS peaks as observed on the (001) and (011) surfaces are related with the surface Fermi arc states.
Measured QPI patterns on various terminations
We performed systemic QPI measurements on the (001), (011) and (111) surfaces. As shown in fig.S4 , a pocket-like pattern around the center of Brillouin zone (Γ) can be identified for (111) surface, which can be considered as bulk states related. The size of the pockets evolves with energy. However, from the QPI maps taken on the (011) and (001) surfaces as displayed in figs. S3-S5, extensive patterns can be recognized. Furthermore, these patterns evolved with energy in a different fashion to the bulk states. For instance, the arc-shaped pattern for the (011) surface, as marked in fig.S5 and Supplementary Movie M1, rotate anticlockwise around the Bragg point as energy increases. Similar evolution of QPI patterns is also observed on (001) surface, as marked in fig. S9 . The marked features in fig. S9 and Supplementary Movie M2, clearly rotate with increasing energy. Such rotation provides a strong evidence for the winding of the surface Fermi arc states. A series of dI/dV maps on the (001) surface. The bias voltage ranges from -400 mV to +400 mV, and is indicated in each map. The tunneling current is 100 pA, and the area for measurement is 14×14 nm 2 .
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